describes poor coordination between pelvic floor muscles and abdominal wall muscles during defecation, can also lead to FI and will require different management strategies. 17 In children with FI secondary to CC, the majority will have functional constipation 18 but up to 5% are affected by other medical conditions that lead to delayed transit or sphincter dysfunction such as Hirschsprung's disease, 19 spina bifida, 20 or anorectal malformation. 14 In these groups of children, the use of anorectal manometry (ARM) to study anorectal physiology is valuable to understand the underlying pathophysiology and direct treatments to best achieve satisfactory outcomes and alleviate the distress of FI.
Anorectal manometry is considered the gold standard tool for the assessment of anorectal function in adults for over a century, 21 with high-resolution ARM (HRAM) slowly gaining momentum. 22 In adult practice, ARM/HRAM is used to guide management bowel symptoms such as CC, defecation disorders, and FI. 23, 24 However, in pediatrics, rectal manometry has yet to be fully implemented as part of routine investigations of children presenting with similar symptoms.
Anorectal physiology testing in children was historically performed under sedation 25, 26 either because of the young age, the likelihood of them being uncooperative, or simply because it has been perceived as an invasive procedure. 27 ARM in an awake child has been used in isolated conditions (eg, Hirschsprung's disease) 26, [28] [29] [30] [31] [32] [33] with limited use of the novel HRAM. 34, 35 From the available evidence of the use of ARM/HRAM in pediatrics, it is clear that issues around the type of equipment, methodology, and protocol remain unstandardized. This may significantly impact interpretation and comparison of results. The use of high-resolution manometry has provided a paradigm shift in manometry testing of the upper gastrointestinal (GI) tract, 36 replacing traditional manometry as the gold standard investigation of esophageal function. Similarly, HRAM is able to visualize the anorectum as a dynamic structure during test maneuvers (such as squeeze, push, and enhanced squeeze), 37 which can lead to better appreciation of normal physiology and furthermore enhance our understanding of the pathophysiology of defecation in children. Yet, despite the benefits of using HRAM, it is uptake for the assessment of anorectal function, has been less enthusiastic.
An ANMS-NASPGHAN consensus document on anorectal and colonic manometry in children was published in 2016. 27 It was the first document to aim at standardization of practice and provided a platform upon which this group has built on. Although ARM/HRAM is slowly becoming recognized among pediatricians but given that there are currently no agreed guidelines, there is a risk that will lead to diversity in practice. The British Society of Paediatric Gastroenterology, Hepatology and Nutrition (BSPGHAN)-Motility Working Group (MWG) therefore has taken the opportunity to provide guidance on the use of ARM/HRAM in children with CC and/or FI.
| ME THODS
The authors conducted structured literature search using PubMed between 2004 and 2018 for literature published in English using all possible combinations of the following keywords: (a) "anorectal," "rectoanal," "malformat*," "Hirschsprung*," "dyssynerg*," "constipat*"; (b) "manometr*," "physiolog*"; and (c) "paediatric*," "pediatric*," "child*," "neonat*." The working group then met face to face in series of meetings to discuss and answer the following questions:
1. What are the indications for performing ARM in children Studies were screened using the principle of the GRADE strength of evidence and grouped into high, moderate, low, and very low qualities.
As all the evidence was in low and very low-quality groups, hence, the recommendations were weak and are based on the group consensus.
The working group consensus was reached after evaluating the available literature through personal qualitative opinion of the individual members of the working group combined with current pediatric practice (as represented by the members of the MWG) and expert opinion.
The group then voted anonymously on each of the recommendations using a 9-point scale where 1 is strongly disagree and 9 is strongly agree. Consensus was reached if more than 80% of the working group members voted 6, 7, 8, or 9. A consensus was reached for all of the questions.
| What are the indications for performing ARM in children
Anorectal manometry is used in children to measure sphincter function, recto-anal inhibitory reflex (RAIR), anorectal coordination, and rectal sensation. ARM is useful in identifying whether children can differentiate between a squeeze and push and recognize both their endurance squeeze to prevent FI and their ability to understanding when they need to defecate.
TA B L E 1 Awake versus under sedation anorectal manometry

Under sedation Awake
Resting pressure (RP) ✓ ✓ 
| Should ARM in children performed awake or under sedation
Performing ARM under sedation provides limited physiological measurements as the discrepancy with type of anesthesia and level of sedation used that can interfere with the physiological outcomes. 52, 53 If the ARM procedure is carried out awake, rather than under sedation, more physiological parameters can be obtained ( Voting: 9, 9, 9, 9, 9, 9, 9, 9
1.2 Informed consent be obtained as a mandatory requirement prior to the procedure.
Voting: 9, 9, 9, 9, 9, 9, 9, 9
1.3 An age-appropriate enema be given to the patient on the day or the evening prior to the day of investigation if the rectum is impacted. Alternatively, a degree of bowel preparation is generally required prior to ARM/ HRAM and children are encouraged to continue their regular laxatives and increase them if necessary.
Voting: 9, 9, 8, 9, 7, 9, 9, 9
Recommendation 1: The BSPGHAN motility group recommends that the indications to perform ARM/ HRAM include the following:
• Screening for Hirschsprung's disease-this is the most common and accepted indication for anorectal manometry in children. 35, [38] [39] [40] This can be done in the awake child or under general anesthesia.
Voting: 9, 9, 9, 8, 8, 9, 9, 9
• Persisting symptoms of constipation with or without FI unresponsive to standard medical therapy. 31, [41] [42] [43] Voting: 9, 9, 9, 9, 9, 9, 9, 9
• Chronic FI (retentive or non-retentive) including fecal urgency. 27, [44] [45] [46] Voting: 9, 9, 9, 9, 9, 9, 9, 9
• Evaluation of anorectal functions before and after intervention such as surgery, botulinum toxin injection, and biofeedback. 26, [47] [48] [49] Voting: 9, 9, 9, 9, 8, 9, 9, 9
• Evaluation of sphincter function in children with persistent defecation problems following the treatment of congenital abnormalities of the anorectum or organic causes of constipation (eg, anorectal malformation and spinal cord lesions). 28, 50, 51 Voting: 9, 9, 9, 9, 9, 9, 9, 9
• Evaluation of sphincter function in children with post-Hirschsprung's disease surgery.
Voting: 9, 9, 9, 9, 9, 9, 9, 8
• Assessment of children with suspected anal sphincter damage (eg, postanorectal surgery or surgery for spinal cord malformation). 19, 33 Voting: 9, 9, 9, 9, 9, 9, 9, 9
• To assess defecation dynamics including children with suspected dyssynergic defecation. 25, 46 Voting: 9, 9, 9, 9, 9, 9, 9, 9 Recommendation 2: The BSPGHAN motility group recommends that 2.1 All patients should be offered to have the ARM/ HRAM procedure performed awake rather than under sedation.
Voting: 9, 9, 7, 9, 9, 9, 9, 9
2.2 Sedation can be used to perform ARM/HRAM where it would not be possible to carry it out awake. 26 This includes, but is not limited to, significant child distress or anxiety, learning difficulties, or in young infants unable to comply with instructions).
to catheter design. Water is perfused at a constant flow via a pneu- High-resolution manometry system is significantly more expensive compared with conventional manometry. Although HRARM is described as superior to conventional ARM in adults, there is limited pediatric experience comparing the two systems. Voting: 9, 9, 9, 9, 8, 9, 9, 9
| How to perform ARM in children
Both conventional resolution and high resolution can provide basic information about anorectal physiology;
however, HRAM can provide detailed analysis in color contour plot.
Voting: 9, 9, 9, 9, 9, 9, 9, 9 Recommendation 5. The BSPGHAN motility group recommends that to perform the ARM/HRAM procedure, the following steps (5.1-5.9) are carried out in sequence. 21,22,27,46,59 Voting: 7, 8, 9, 9, 9, 9, 9, 9
RAIR varies greatly-this is dependent on the size of the rectum, type of catheter size, etc Thus, this needs to be increased until a response is elicited.
Rectal sensation:
It is assessed by inflating air at 1ml per second. The child is asked to notify the operator when they:
• first feel anything different (pressure, sensation)
• get an initial urge to defecate • reach the maximum tolerable volume (when they can no longer hold on and need to open their bowels) 5.9.
Once the ARM maneuvers are completed, the catheter is removed and the child allowed to dress.
| How should ARM in children analyzed and reported
The report for ARM/HRAM should include a quantitative assessment of different parameters (resting pressure, squeeze pressure, cough reflex, RAIR) and a qualitative assessment of the other parameters (Table 2) . 21 of the maneuver. The variables recorded together with their respective definitions are shown in Table 2 . In order to interpret the results to inform clinical an understanding of normal values is needed. Recommendation 6: The BSPGHAN motility group recommends that the report for the ARM/HRAM includes 6.1. Quantitative assessment of different parameters (resting pressure, squeeze pressure, cough reflex, RAIR).
| Normal values
Voting: 9, 9, 9, 9, 9, 9, 9, 9 6.2 . Qualitative assessment of the other parameters (Table 2) .
Voting: 9, 9, 9, 9, 9, 9, 9, 9 6 .3. Comparison of normative values for the parameters.
These normative values are currently derived from reference (Banasuik et al), but the motility group recognize that these could be further contributed to/superseded by new studies.
Voting: 9, 9, 8, 7, 9, 9, 9, 9 
| Rectal manometry in pediatric clinical practice
| CON CLUS ION
The concept of performing anorectal manometry to gain pathophysiological information was firstly acknowledged by Gowers in 1887. 69 Since then, we have progressed greatly in terms of experience and technical advances; especially with adults. Yet, there remains controversy, confusion, and lack of understanding as to when and how HRAM should be performed in children.
It is acknowledged that some center will have different resources allocated to pediatric GI motility services; this consensus is intended as guidance tool to maintain standardization and allow flexibility to accommodate different settings.
ARM and HRAM are becoming the investigation of choice for understanding the pathophysiology of CC with or without FI in children in many institutions. In HRAM, we are able to gain information whether the symptoms are related to sphincter dysfunction, impaired sensation, or pelvic floor dyssynergia. Maneuvers such as "squeeze" and "push" are key elements for rectal evacuation, which can be visualized and assessed. With the increasing use of other modalities to treat constipation in children such We acknowledge the limitation of the consensus, particularly in the methodology part, but considering the limited data in pediatric and the increasing uptake of the use of ARM/HRARM we aim to guide pediatrician toward standardization of practice and to encourage the uptake of newer technologies ( Table 6 ).
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R E FE R E N C E S Unmet needs and gaps in knowledge Suggested strategies/ actions to address this
Pediatric normative values
To study anorectal manometry parameters and assessment protocols in normal children (underway in at least one center in the UK)
The values of each of the test parameters on children
Rectal manometry in its current format is designed to meet the clinical assessment of adult patients. Detailed studies to understand the usefulness of each of the manometry parameters in pediatrics is an urgent priority ARM/HRAM Comparative studies between the two systems. A multicenter study with standard protocol to minimize inter/intra-observer variabilities Water-perfused/solidstate catheters
Comparative studies to evaluate the practical value and utility of each of the catheter types for clinical assessment
Bowel preparation/ enema/no preparation
Comparative studies to address the need for and effect of preprocedural preparation
Standard analysis and reporting tools
A multicenter studies to evaluate inter/intra-observer variabilities and propose standardized protocol. A follow on study must be undertaken to ensure objectives were met Automated/manual assessment A multicenter studies to evaluate inter/intra-observer variabilities and propose a standardized protocol.
A follow on study must be undertaken to ensure objectives were met TA B L E 6 Unmet needs and gaps in knowledge
